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ABSTRACT

Aim/Purpose

Background

Methodology

Contribution

Findings

Recommendations
for Practitioners

Compared student academic performance on specific course requirements
in a C# programming course across three instructional approaches: tradi-
tional, online, and flipped.

Addressed the following research question: When compared to the online
and traditional instructional approaches, does the flipped instructional ap-
proach have a greater impact on student academic performance with specific
course requirements in a C# programming course?

Quantitative research design conducted over eight 16-week semesters
among a total of 271 participants who were undergraduate students enrolled
in a C# programming course. Data collected were grades earned from spe-
cific course requirements and were analyzed with the nonparametric Kruskal
Wallis H-Test using IBM SPSS Statistics, Version 23.

Provides empirical findings related to the impact that different instructional
approaches have on student academic performance in a C# programming
course. Also describes implications and recommendations for instructors of
programming courses regarding instructional approaches that facilitate ac-
tive learning, student engagement, and self-regulation.

Resulted in four statistically significant findings, indicating that the online
and flipped instructional approaches had a greater impact on student aca-
demic performance than the traditional approach.

Implement instructional approaches such as online, flipped, or blended
which foster active learning, student engagement, and self-regulation to in-
crease student academic performance.
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Comparison of Instructional Approaches

Recommendation  Build upon this study and others similar to it to include factors such as gen-
for Researchers der, age, ethnicity, and previous academic history.

Impact on Society ~ Acknowledge the growing influence of technology on society as a whole.
Higher education coursework and programs are evolving to encompass
more digitally-based learning contexts, thus compelling faculty to utilize in-
structional approaches beyond the traditional, lecture-based approach.

Future Research Increase the number of participants in the flipped instructional approach to
see if it has a greater impact on student academic performance. Include fac-
tors beyond student academic performance to include gender, age, ethnicity,
and previous academic history.

Keywords flipped instructional approach, online instructional approach, traditional in-
structional approach, C# programming, student performance, information
technology education

INTRODUCTION

Although higher education faculty utilize various instructional approaches, the concept of “flipping’
the classroom has become quite popular across multiple disciplines. As described by Chen, Wang,
Kinshuk, and Chen (2014), the flipped instructional approach transforms the traditional classroom
instructional approach by reversing “in-class lectures with collaborative hands-on activities” (p. 17).
In a flipped classroom, students watch recorded video lectures at home and are engaged in interactive
group learning experiences during their scheduled class time. The fundamental premise of the
flipped class is to move content typically covered in a classroom lecture to an online format (e.g.,
video lectures, voice-over PowerPoint®, SoftChalk® presentations, and podcasts). By doing so, the
instructor is able to utilize class time for active learning assignments, student collaboration, and one-
on-one interactions with students. While the flipped classroom has experienced a recent surge in
popularity, it is not a novel idea. Lage, Platt, and Treglia (2000) previously described “inverting” the
classroom (p. 32), and Strayer (2007) referred to instances where an instructor may interchange activ-
ities that are employed in and beyond the classroom.

Bergmann and Sams (2012) have been credited with initiating the modern flipped classroom move-
ment in 2007 during their high school chemistry classes. The impetus for their implementation of
the flipped classroom instructional approach was to accommodate high school athletes who fre-
quently missed class due to participation in school-based sports programs. In order to provide these
students the subject area content that was being missed, Bergmann and Sams created voice-over
PowerPoint presentations of their classroom lectures and shared them with students who missed
class. Bergmann and Sams also augmented these flipped components with tutorial sessions that con-
sisted of mini-lectures and targeted instruction based on the needs of the students. As a result of
these efforts, Bergmann and Sams discovered that the flipped instructional approach enhanced their
interactions with students, as well as interactions among peers. Bergmann and Sams (2012) noted:

Flipping the classroom has transformed our teaching practice. We no longer stand in front
of our students and talk at them for 30 to 60 minutes at a time. This radical change has al-
lowed us to take on a different role with our students. (p. 19)

Since then, the flipped classroom has expanded well beyond the high school context into various dis-
ciplines within higher education:

e actuarial studies (Butt, 2014);

e biology (Moravec, Williams, Aguilar-Roca, & O’Dowd, 2010; Porcaro, Jackson, McLaughlin,
& O’Malley, 2016; Wright, Newman, Cardinale, & Teese, 2016);

e business (Burford & Chan, 2017; Findlay-Thompson & Mombourquette, 2014; Guy & Mar-
quis, 2016; Huang & Lin, 2017);
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e cinema and television arts (Enfield, 2013, 2016);

e computer science (Fetaji, Fetaji, Sukic, Gylcan, & Ebibi, 2016; Giannakos, Krogstie, & Aal-
berg, 2016; Reza & Ijaz Baig, 2015);

e English language instruction (Yang, 2017);

e engineering (Kecskemety, Corrigan, & Abrams, 2015; Lucke, Dunn, & Christie, 2017;
Yelamarthi, K., Drake, E., & Prewett, 2016; Yusong & Daher, 2017);

e operations management (Asef-Vaziri, 2015; Pragman, 2014; Prashar, 2015);

e pharmacy (Cotta, Shah, Almgren, Macfas-Moriarity, & Mody, 2016; Ferreri & O’Connor,
2013; Patanwala, Erstad, & Murphy, 2017);

e psychology (Hudson et al., 2015; Talley & Scherer, 2013; Wilson, 2013);

e statistics and quantitative analysis (Phillips & Phillips, 2016; Strayer, 2012; Swart & Wuensch,
2016); and

e teacher training (Ng, 2010).

These studies are only a small representation of literature available among various disciplines regard-
ing effectiveness of the flipped instructional approach. As noted by Goodwin and Miller (2013), the
vast majority of available literature published prior to 2013 reported nonscientific data, such as in-
structor and student insights and perspectives. However, examination of more recent works revealed
a growing scientific research base for the flipped instructional approach, particularly within the disci-
pline of information systems education (e.g., Frydenberg, 2013; Guy & Marquis, 2016; Tanner &
Scott, 2015; Urbaczewski, 2013).

Although non-scientific literature has value and informs higher education faculty about pedagogical
innovations, it is equally important to balance instructional design considerations with direct scien-
tific research (Kuhn & Rundle-Thiele, 2009). Accordingly, the purpose of the present study was to
extend the growing scientific research base for flipped instruction by exploring the impact of the
three most commonly used instructional approaches (i.e., traditional, online, and flipped) within the
context of information systems education. Specifically, this paper presents findings that explored the
impact of instructional approach on student academic performance with specific course requirements
in an undergraduate C# programming course.

LITERATURE REVIEW

Over the past few years, research exploring the use of the flipped instructional approach in infor-
mation systems courses includes:

e Introduction to Computer Information Systems (Baker & Hill, 2016; Burns, Duncan,
Sweeney, North, & Ellegood, 2013);

e Management Information Systems (Adkins, 2014; Guy & Marquis, 2016; Law, 2014);
e Programming (Fryling, Yoder, & Breimer, 2016; Mok, 2014; J. H. Sharp, 2016);

e Spreadsheets (Davies, Dean, & Ball, 2013; Frydenberg, 2013; Urbaczewski, 2013); and
e  Systems Analysis and Design (Saulnier, 2015; Tanner & Scott, 2015).

These studies have largely utilized quantitative and mixed methods research designs to investigate the
impact that the flipped instructional approach has on teaching and learning. The following literature
reviewed presented evidence that the flipped instructional approach has the potential to increase lev-
els of engagement and improve academic performance among students enrolled in information sys-
tems courses.

INCREASED ENGAGEMENT

Several studies within information systems education have also pointed to increased levels of engage-
ment among students in classes that utilized the flipped instructional approach. For example,
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Frydenberg (2013) implemented the flipped instructional approach in an introductory information
technology undergraduate course. In this approach, students viewed instructional videos prior to
class and completed collaborative activities in small groups during class. While students worked in
their groups during class, the instructor monitored their progress and provided assistance when
needed. Results from a post-survey administered to students after participating in ten flipped ses-
sions demonstrated favorable responses towards this instructional approach. Students indicated that
they appreciated the challenge inherent with the collaborative activities and felt more connected to
their peers. Guy and Marquis (2016) reported similar findings when they compared student perfor-
mance in a traditional classroom environment to a flipped classroom environment among undergrad-
uate business majors enrolled in a required Management Information Systems course. Based upon
their findings, Guy and Marquis observed that students in the flipped classroom demonstrated higher
levels of commitment to studying course content and materials than students in the traditional class-
room. Moreover, students in the flipped classroom indicated that this instructional approach was
“enjoyable and more responsive to their learning needs” (p. 10).

Similar findings were reported in studies that explored use of the flipped instructional approach in
advanced undergraduate courses. For example, Mok (2014) examined student perceptions of the
flipped instructional approach in an object-oriented advanced programming course. Similar to
Frydenberg (2013), Mok (2014) shifted the lecture portion of the course to videos that students were
required to view at home. As a result of this shift, class time was dedicated to pair programming ac-
tivities. Mok noted that the flipped instructional approach increased levels of engagement among
students and fostered the development of a “close community of learners” (p. 9).

INCREASED ACADEMIC PERFORMANCE

Research has also demonstrated the potential for the flipped instructional approach to increase aca-
demic performance among students. For example, Day and Foley (2006) compared student aca-
demic performance between students enrolled in two different sections of a human-computer inter-
action course. In one section, students experienced the traditional instructional approach, while stu-
dents in the second section experienced the flipped instructional approach. Findings showed that
students enrolled in the flipped section outperformed students enrolled in the traditional section on
all course assignments and assessments, as well as with final course grades. Similarly, Guy and Mar-
quis (20106) reported that students in flipped classrooms earned higher quiz and exam grades than
students enrolled in traditional classrooms. Additional research has also suggested that the inclusion
of supplemental instructional resources in a flipped classroom, such as audio lectures and lecture
notes, has a positive effect on student academic performance (Adkins, 2014).

This review of literature consulted a select number of representative studies from information sys-
tems education that identified scalability, enhanced levels of engagement, and increased academic
performance as positive outcomes associated with use of the flipped instructional approach. Among
these reported findings, the majority of results focused on anecdotal observations made by the in-
structor (Davies et al., 2013; Guy and Marquis, 2016; Mok, 2014) and student-reported perceptions
of their experiences that reported favorable preferences related to the flipped classroom (Frydenberg,
2013; Guy & Marquis, 2016).

METHODOLOGY

This study sought to extend previously published empirical findings by comparing student academic
performance in an information systems education course that was delivered using all three commonly
used instructional approaches: traditional, online, and flipped. With this in mind, the following re-
search question guided the present study:

When compared to the online and traditional instructional approaches, does the flipped in-
structional approach have a greater impact on student academic performance with specific
course requirements in a C# programming course?
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Specific details related to the methods used in this teaching and learning inquiry are addressed in this
section.

PARTICIPANTS

Participants consisted of a total of 271 undergraduate students enrolled in an introductory C# pro-
gramming course. The course is required for all Computer Information Systems (CIS) majors pursu-
ing the Bachelor of Science or Bachelor of Business Administration degree in CIS. The majority of
students participating were CIS majors, but other disciplines were represented. The present study
included the following eight 16-week semesters: Fall 2012, Spring 2013, Fall 2013, Spring 2014, Fall
2014, Spring 2015, Fall 2015, and Spring 2016. Format of instructional approach (i.e., traditional,
online, flipped) for course sections offered each semester was predetermined by the professor and
students self-enrolled in the course section of their choice. The same professor taught all course sec-
tions using the same textbook, quizzes, assignments, and exams. Students who dropped, withdrew, or
failed the course because they did not complete any course requirements were not included in the re-
search sample. A summary of participants by instructional approach is provided in Table 1.

Table 1. Participants by instructional approach

Instructional Approach | Number of Students
Traditional 136
Online 96
Flipped 39
Total 271

CONTEXT

The present study compared student academic performance with specific course requirements in an
undergraduate C# programming course delivered via traditional, online, and flipped instructional ap-
proaches. The course adhered to object-oriented paradigm. The course content included major top-
ics including Window Forms Application development, vatiables, data types, calculations, input/out-
put, named constants, exception handling, relational and logical operators, control structures, meth-
ods, arrays, and lists. See Appendix A for a detailed list of topics covered in each chapter. A brief de-
scription of the context for each instructional approach and the specific course requirements are pro-
vided below.

The traditional instructional approach utilized the common practice of the professor lecturing on
programming concepts during face-to-face class meetings. During each lecture, the professor led
students step-by-step through a representative example of the concept being addressed. After each
lecture, students were then assigned a related lab assignment to complete at home. Students also
completed multiple-choice quizzes related to material presented in the course text.

The online instructional approach delivered all of the course content in a distance learning format by
proxy of a learning management system (LMS). The course content was delivered via voice-over
PowerPoint presentations, professor-created videos, and publisher-provided videos. Students com-
pleted lab assignments independently and submitted them online to a designated area located in the
LMS. Additionally, students completed multiple-choice quizzes related to material presented in the
course text.

The flipped instructional approach used elements of the online instructional approach to deliver lec-
tures for course topics and provided students with opportunities to practice and demonstrate mastery
with course content at home. The professor created a comprehensive set of video demonstrations
covering C# programming concepts using Adobe Captivate®, which allowed for the authoring and
editing of video content. Video content included software demonstrations, software simulations, and
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voice-over-PowerPoint presentations that addressed each course topic (see Appendix A). These pro-
fessor-created videos were posted in the LMS and deployed at designated times during the semester.
At home, students accessed and viewed these videos prior to class and completed assigned course
text readings, quizzes, and lab assignments related to content presented in the videos (see Appendix
B).

The flipped instructional approach also reversed the traditional instructional approach by incorporat-
ing collaborative, hands-on activities during class that extended concepts students encountered prior
to class through the videos, course text, quizzes, and lab assignments. These structured, in-class ac-
tivities were designed to foster active learning among students through engagement with course con-
tent in collaborative peer groups. While students engaged with in-class activities, the professor acted
as a moderator and guide.

All three instructional approaches utilized lab assignments, quizzes, exams, and a final exam as re-
quired course activities from which overall course averages were calculated. The exams consisted of
hand-on programming assignments covering the topics from the associated chapters, videos, and lab
assignments. The students were given a problem statement and were required to create an applica-
tion from scratch to satisfy those requirements. For the present study, lab assignment scores, exam
scores, final exam scores, and overall course averages served as items for comparison with which to
measure student academic performance. The professor determined that each of these course require-
ments was rigorous and provided an accurate measure of student understandings with specific con-
cepts addressed in the course. Although quiz scores were included in overall course average calcula-
tions, the professor utilized them as an accountability tool for students to complete assigned course
text readings. Overall course averages were weighted and calculated in the following manner:

e Chapter quizzes — 10% of overall course average,
e Final exam — 20% of overall course average,
e Exams — 30% of overall course average, and
e Lab assignments — 40% of overall course average.

DATA COLLECTION AND ANALYSES

Data were collected each semester and included lab assignment scores, exam scores, final exam
scores, and overall course averages for all participants. Through the LMS, the professor generated
Excel spreadsheet grade books for each course section from each semester included in data analyses.
The data were then merged by instructional approach (i.e., traditional, online, and flipped) and com-
piled into IBM SPSS Statistics, Version 23 software for subsequent analyses.

A very common inferential statistical test conducted for determining statistically significant differ-
ences between two or more independent, unrelated groups is the one-way analysis of variance or
ANOVA, which is a parametric test. As such, the professor conducted a cursory examination of the
data set to determine the existence of significant outliers, normal distribution, and homogeneity of
variances. Based upon this examination, the professor determined that the assumptions for perform-
ing a one-way ANOVA statistical analysis were not met. Due to these findings and the small sample
size for the flipped instructional approach the Kruskal-Wallis H test was selected for conducting the
statistical analysis. The Kruskal-Wallis H test is a rank-based nonparametric test that can be used to
determine if there are statistically significant differences between two or more groups of an inde-
pendent variable on a continuous or ordinal dependent variable. Analysis of the data indicated that
the first three assumptions of the Kruskal-Wallis H Test were met. Assumption four addresses
whether or not the distributions for each group of the independent variable have the same shape or a
different shape. If the shape of the distributions are the same, the Kruskal-Wallis H test can be used
to determine whether there are differences in the medians of the groups. While the Kruskal-Wallis H
test allows you to determine whether there is an overall effect of your independent variable on your
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dependent variable, it does not inform you which of the groups differ from each other. Post hoc test-
ing is utilized to determine which groups differ from each other.

Therefore, data were analyzed with the nonparametric Kruskal-Wallis H Test to determine whether
statistically significance differences existed between each selected course requirements (i.e., lab as-
signments, exams, final exams, and overall course averages) in the C# programming course based
upon instructional approach (i.e., traditional, online, and flipped). The following null hypothesis
guided data analysis for each selected course requirement:

e Hy: The distribution of student academic performance is the same across each instructional
approach.

FINDINGS

Data analyses revealed four statistically significant findings among the selected course requirements
(see Tables 2 & 3). Therefore, these findings rejected the null hypotheses for the following selected
course requirements:

e Lab Assignment 2: ¥2 (2, N = 271) = 6.42, p = .04);

e Lab Assignment 4: ¥2 (2, N = 271) = 8.16, p = .02);

e Exam 1:y2 (2, N = 271) = 20.02, p = .00); and

e Opverall Course Average: 2 (2, N = 271) = 7.47, p = .02).

Table 2. Overview of all results

Course Requirement ¥2(2) P
Lab Assignment 2 6.42 04*
Lab Assignment 3 1.62 45
Lab Assignment 4 8.16 .02
Lab Assignment 5 1.30 .52
Lab Assignment 6 2.41 .30
Lab Assignment 7 1.88 .39
Exam 1 20.02 .00*
Exam 2 3.57 17
Final Exam 2.60 27
Overall Course Average 7.47 .02*

*Indicates statistically significant findings.

Table 2 provides an overview of the statistical testing results by displaying the chi-squared or x2 dis-
tribution, indicating the degrees of freedom as k — 1, where k is equal to the number of groups and
the p-value indicating statistically significant results with the asterisk.

Table 3. Course requirements with significant findings

Course Requirement N Median | Mean Rank X2(2) df pP

Lab Assignment 2 6.42 2 .04
Traditional 136 96.00 130.76
Online 96 95.50 131.57
Flipped 39 99.00 165.19

Lab Assignment 4 8.16 2 .02
Traditional 136 83.00 123.53
Online 96 93.75 153.34
Flipped 39 88.00 136.82
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Course Requirement N Median | Mean Rank X*(2) df p
Exam 1 20.02 2 .00
Traditional 136 93.00 135.60
Online 96 90.00 117.19
Flipped 39 97.50 183.68
Overall Course Average 7.47 2 .02
Traditional 136 83.50 123.05
Online 96 88.50 149.03
Flipped 39 87.00 149.09

Table 3 summarizes the course requirements resulting in statistically significant results by showing
the population, median, mean rank, chi-squared distribution, degrees of freedom, and p-value. To ex-
plore these significant findings further, follow-up post hoc analyses evaluated pairwise differences
between each instructional approach (see Table 4). Results from these analyses indicated the follow-

ing:

e Lab Assignment 2: A statistically significant difference existed between the traditional and
flipped instructional approaches. Lab 2 Assignment median scores were higher for students
exposed to the flipped instructional approach than students exposed to the traditional in-
structional approach.

e Lab Assignment 4: A statistically significant difference existed between the traditional and
online instructional approaches. Lab 4 Assignment median scores were higher for students
exposed to the online instructional approach than students exposed to the traditional in-
structional approach.

e Exam 1: Statistically significant differences existed between the (a) traditional and flipped in-
structional approaches and (b) online and flipped instructional approaches. Exam 1 median
scores were higher for students exposed to the flipped instructional approach than students
exposed to the traditional and online instructional approaches.

e Overall Course Average: A statistically significant difference existed between the traditional
and online instructional approaches. Overall Course Average median scores were higher for
students exposed to the online instructional approach than students exposed to the tradi-
tional instructional approach.

Table 4. Post hoc findings
Course Requirement Test Statistic Std. Error Ad;. Sig.
Lab Assighment 2
Traditional-Online -.81 10.37 1.00
Traditional-Flipped -34.44 14.13 04
Online-Flipped -33.63 14.77 .07
Lab Assignment 4
Traditional-Online -13.30 14.22 1.00
Traditional-Flipped -29.81 10.44 01
Online-Flipped 16.52 14.87 .80
Exam 1
Traditional-Online 18.41 10.43 23
Traditional-Flipped -66.49 14.86 00"
Online-Flipped -48.08 14.22 .00
Overall Course Average
Traditional-Online -25.98 10.44 04
Traditional-Flipped -26.04 14.23 .20
Online-Flipped -.06 14.87 1.00

*Indicates statistically significant findings.
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DISCUSSION

Analyses of data revealed four statistically significant findings among the following selected course
requirements: Lab Assignment 2, Lab Assignment 4, Exam 1, and Overall Course Average. With re-
spect to the statistically significant finding associated with Lab Assignment 2, student academic per-
formance was greater among those exposed to the flipped instructional approach when compared to
students exposed to the traditional instructional approach. Similarly, both statistically significant
findings associated with Exam 1 revealed greater student academic performance among those ex-
posed to the flipped instructional approach when compared to students exposed to the traditional
and online instructional approaches. With the flipped instructional approach, student median exam
scores were higher than with the other two instructional approaches. These lab and exam findings
have suggested that student learning increases when instructors “flip” the traditional instructional ap-
proach and cultivate an engaging and collaborative classroom learning environment. In the present
study, students exposed to the flipped instructional approach completed assigned course text read-
ings, quizzes, and lab assignments at home, which permitted the instructor to utilize in-class time to
facilitate structured, collaborative activities. As previous literature has indicated, the flipped instruc-
tional approach employs a more student-centric instructional design that enhances interactions
among the course instructor and peers (Bergmann & Sams, 2012; Frydenberg, 2013; Guy & Marquis,
2016; Mok, 2014; Tanner & Scott, 2015). Thus, the significant findings reported in the present study
have added additional empirical data that aligns the notion that the flipped instructional approach “is
more effective than instructor-centric approaches” (Zhang, Zhang, Stafford, & Zhang, 2013, p. 53).

Among course sections that employed the flipped instructional approach in the present study, the
professor moved the lecture portion associated with each concept outside of the classroom. By do-
ing so, the professor was able to utilize scheduled class meetings as designated times for students to
participate in structured, hands-on collaborative tasks with which to develop deeper understandings
of course content. The flipped instructional approach has also been shown to cultivate a stronger
sense of ownership (Mok, 2014) and participation (J. H. Sharp, 2016) among students. As students
participate in active learning experiences during class time that was once devoted to sit-and-get lec-
tures, they are encouraged to interact with course content in ways that are meaningful and relevant to
them (Baker & Hill, 2016). Moreover, students who have participated in flipped information systems
courses have overwhelmingly reported positive experiences (Baker & Hill, 2016; Davis et al., 2013;
Frydenberg, 2013; Mok, 2014; J. H. Sharp, 2016). Thus, combining previous findings in the literature
with the empirical findings reported in the present study has suggested that the flipped instructional
approach may provide the structure needed for professors of information systems to integrate active
learning components in their courses effectively (Mitchell, Petter, & Harris, 2017).

Findings from the present study also revealed interesting results related to the online instructional ap-
proach. With the respect to the statistically significant findings associated with Lab Assignment 4
and Overall Course Average, student academic performance was greater among those exposed to the
online instructional approach when compared to students exposed to the traditional instructional ap-
proach. Although this finding aligned with previously published literature that reported similar find-
ings (e.g., Atchley, Wingenbach, & Akers, 2013; Cavanaugh & Jacquemin, 2015), there are a larger
number of studies that presented divergent results (e.g., Burns et al., 2013; He & Yen, 2014; Helms,
2014). Based upon this discrepancy, it is clear that additional research is needed to further compare
student academic performance between these two instructional approaches. In order to strengthen
implications resulting from any significant findings, future research endeavors should utilize robust
research designs that also consider factors beyond student academic performance, such as gender,
age, ethnicity, and previous academic history.
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CONCLUSION

The purpose of the present study was to extend the growing scientific research base for flipped in-
struction concerning use of the flipped instructional approach in higher education among infor-
mation systems education courses. The present study explored the impact of three different instruc-
tional approaches (i.e., traditional, online, and flipped) on student academic performance with spe-
cific course requirements in an undergraduate C# programming course. Findings revealed greater
student academic performance with specific course requirements among students exposed to the
flipped and online instructional approaches. These findings are promising because higher education
coursework and programs have evolved to encompass more digitally-based learning contexts
(Hoskins, 2011). With this in mind, higher education faculty must become more familiar with in-
structional designs to deliver coursework at a distance in a way that promotes student success
(Linder-VanBerschot & Summers, 2015; Scanlon, McAndew, & O’Shea, 2015). A clear limitation of
the study is the small sample size for the flipped instructional approach in comparison to the tradi-
tional and online instructional approaches. The authors attempted to limit the impact of this issue in
terms of determining statistically significant differences between the instructional approaches by se-
lecting the non-parametric, Kruskal-Wall H Test rather than the parametric, one-way ANOVA. In-
creasing the sample size for the flipped instructional approach for future research will certainly
strengthen the findings.

Higher education faculty who are new and unfamiliar with the flipped or online instructional ap-
proaches should also be aware of the following challenges. First, a flipped or online course should
use videos to deliver course lectures virtually. Although much literature has recommended that in-
structor-created videos are optimal, creating these videos can be extremely time-consuming for the
instructor (Fryling et al., 2015; J. H. Sharp & Schultz, 2013). Additionally, if the videos align closely
with the required course text, switching courses texts or using updated course text editions may af-
fect the relevance of content captured in video lectures. Furthermore, using flipped and online in-
structional approaches places more accountability on students to complete required tasks (Adkins,
2014). Being that so many students still experience traditional instructional approaches in their
higher education coursework, instructors should consider embedding self-regulatory strategies in
their flipped and online courses to support students who are new and inexperienced with the flipped
instructional approach (L. A. Sharp & Sharp, 2016). Through modeling, periodic reminders, as well
as other support mechanisms, instructors are positioned to scaffold student success in a digitally-
based learning context.
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APPENDIX A: COURSE CONTENT WITH RELATED TEXTBOOK
CHAPTERS AND VIDEO DEMONSTRATIONS

Introduction to Computers and Programming

e Textbook: Chapter 1

e Setting up the Visual Studio Environment (2)
e Creating a New Project (11)

e  Submitting a Project in Blackboard (8)

Introduction to C#

e Textbook: Chapter 2

e  Getting Started with Forms (8)

e  Getting Started with Controls - Buttons (10)
e Introduction to C# Code (10)

e Working with the MessageBox (8)

e Working with the Label Control — Part 1 (9)
¢ Working with the Label Control - Part 2 (9)

e Working with the PictureBox Control (9)

e  Sequence, Comments, & Close Method (11)

Processing Data

e Textbook: Chapter 3

e Text Box Control and Variables (12)

e Data Types, Calculations, Input/Output (14)
e Named Constants (10)

e Exception Handling (9)

e Fields (16)

e GUI Details (2)

Making Decisions

e Textbook: Chapter 4

e Decision Structures (14)

e Logical Operators and the Switch (14)
e  The TryParse Method (18)

e Input Validation (14)

e Textbook: Chapter 5

e List Box Control (17)

e Loops (22)

e List Box Control for Output with a Loop (10)

Methods

e Textbook: Chapter 6

e  Methods — Part 1 (20)
e Methods — Part 2 (12)
e Methods — Part 3 (11)

Arrays and Lists

e Textbook: Chapter 7
e Array (21)
o List (14
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Other User Interface Controls

e Textbook: Appendix B
e Combo Box Control (23)
e  Menu System (8)

“The number in parentheses is the length of the video in minutes
“In the present study, the authors used Starting Out with Visual C#, 4t Edition, Pearson, 2017, as
the textbook.
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APPENDIX B: DESCRIPTION OF LLAB ASSIGNMENTS AND EXAMS

Item

Description

Lab Assignment 1*

Familiarize the student with the Visual Studio environment and the process
for naming and submitting lab assignments as provided in detail in the course
syllabus. The lab consists of creating a Visual Studio project using the re-
quired naming convention and placing identification information (i.e., name,
ID number, due date, date submitted, brief description of program) in com-
ment statements at the top of the program code.

Lab Assignment 2

Demonstrate the use of the following controls: Label, PictureBox, and But-
ton. Implement the Visible property.

Lab Assignment 3

Demonstrate the use of TextBox controls for user input, the use of named
constants, declaration of variables, arithmetic calculations, conversion of data
using the Parse and ToString methods, simple exception handling with the
try-catch statement, and various GUI details such as keyboard access keys
and setting the AcceptButton and CancelButton properties of the form

Lab Assignment 4

Demonstrate the use of the appropriate selection structure to prevent data
conversion errors using the TryParse method as well as accuracy errors using
input validation. The use of appropriate relational and logical operators is
also required.

Lab Assignment 5

Demonstrate the use of the appropriate repetition structure as well as prevent
data conversion errors and accuracy errors with input validation. The use of
appropriate relational and logical operators is also required.

Lab Assighment 6

Demonstrate the use of methods and method calls to pass arguments either
by value or by reference and assign values to the associate parameter varia-
bles. The program should also prevent data conversion errors and accuracy
errors with input validation.

Lab Assignment 7

Demonstrate the use of a List object to store and manipulate values entered
by the user.

Exam 1

Demonstrate the use of multiple controls including Labels, Text Boxes, But-
tons, and Picture Boxes. The program requires the declaration of named con-
stants and variables, implementation of the try-catch statement and Parse
method, formulation of vatious calculations, and implementation of the
ToString method and appropriate conversion characters to display output.

Exam 2

Demonstrate the use of methods by creating the required method calls to
pass values by value and/or reference and to assign those values to the asso-
ciated parameter variables. The program requires the implementation of the
TryParse method to prevent data conversion errors and the appropriate se-
lection structure for input validation. Returning of appropriate values with
correct data types must also be demonstrated.

Final Exam

Demonstrate the implementation of a List object for storing and retrieving
items, Combo Box control, Menu System, and input validation using the Try-
Parse method and appropriate selection structure. Implement counters and
accumulators.

“Lab Assignment 1 was not included in analysis of data with the present study because it served as an
introduction for students to the course.
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